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Abstract
Background: The Screen Time Weight-loss Intervention Targeting Children at Home (SWITCH) trial tested a family
intervention to reduce screen-based sedentary behaviour in overweight children. The trial found no significant
effect of the intervention on children’s screen-based sedentary behaviour. To explore these null findings, we
conducted a pre-planned process evaluation, focussing on intervention delivery and uptake.
Methods: SWITCH was a randomised controlled trial of a 6-month family intervention to reduce screen time in
overweight children aged 9–12 years (n = 251). Community workers met with each child’s primary caregiver to
deliver the intervention content. Community workers underwent standard training and were monitored once by a
member of the research team to assess intervention delivery. The primary caregiver implemented the intervention
with their child, and self-reported intervention use at 3 and 6 months. An exploratory analysis determined whether
child outcomes at 6 months varied by primary caregiver use of the intervention.
Results: Monitoring indicated that community workers delivered all core intervention components to primary
caregivers. However, two thirds of primary caregivers reported using any intervention component “sometimes” or
less frequently at both time points, suggesting that intervention uptake was poor. Additionally, analyses indicated
no effect of primary caregiver intervention use on child outcomes at 6 months, suggesting the intervention itself
lacked efficacy.
Conclusions: Poor uptake, and the efficacy of the intervention itself, may have played a role in the null findings of
the SWITCH trial on health behaviour and body composition.
Trial registration: The trial was registered in the Australian and New Zealand Clinical Trials Registry
(no. ACTRN12611000164998); registration date: 10/02/2011.
Background
Public health interventions with a goal of improving
health-related behaviour (e.g., physical activity or seden-
tary behaviour) are often deemed complex in that they
have multiple interacting components, implementation
is usually not fully standardised across participants, and
it is difficult to separate the intervention from the
context in which it operates [1].
A trial can identify if a complex public health inter-
vention worked; however, a process evaluation is
recommended to understand how it worked (or failed
to work) [1, 2] through examination of the intervention
content, implementation and context. Whether or not
statistically or clinically significant changes in target
behaviours or health outcomes are observed, a process
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evaluation can give insight into the intervention’s “active
ingredients”. In particular, a process evaluation may be
useful to distinguish between a non-efficacious inter-
vention and one that has failed for other reasons
(e.g., poor implementation) [3]. Even subtle variations
in implementation, participants and context may
explain why the effects of similar interventions vary –
sometimes markedly - across studies [4].
The Screen Time Weight-loss Intervention Target-
ing Children at Home (SWITCH) trial, based in
Auckland, New Zealand (NZ), was a 6-month family
intervention to reduce screen-based sedentary behav-
iour in overweight children aged 9–12 years. The
intervention was distinct from a previous public
health intervention by the same name [5]. The
SWITCH intervention was grounded in Social Cogni-
tive Theory and Behavioural Economics Theory, and
the trial was conducted between 2010 and 2012. The
methods – including a detailed description of the
underpinning evidence and theory-based intervention
[6] - and main results [7] of this study have been
reported. The SWITCH study found no significant
effect of the intervention on children’s screen-based
sedentary behaviour (−33.2 min/day, 95 % CI −73.3 to
7.0, p = 0.11) or body mass index z-score (zBMI)
(−0.02 units, 95 % CI −0.08 to 0.05, p = 0.64) at
6 months [7].
Why was the SWITCH intervention unsuccessful, and
what lessons may be applied to refining future interven-
tions? While myriad factors may have contributed, we
chose to narrow our focus to intervention implementa-
tion, an element essential to intervention success and
one which could feasibly be assessed considering both
budgetary constraints and participant burden. Imple-
mentation is a critical factor in pragmatic trials where
interventions are often flexibly applied, and particularly
in this trial where the intervention was not directly de-
livered to children by the study team. This approach is
consistent with current recommendations to focus on
the most important questions when conducting a
process evaluation [2]. The overall aim of the study
was to conduct a pre-planned process evaluation of
the SWITCH trial. The specific objectives were to (a)
describe the delivery and uptake of specific interven-
tion elements, and (b) conduct an exploratory analysis
to determine whether level of uptake of the interven-
tion influenced child activity or body composition
outcomes.
Methods
The methods of the SWITCH trial, including a sample
size calculation and definition of the primary and
secondary trial outcomes, have been reported [6, 7] and
are briefly described below.
Design
The SWITCH trial was a two-arm, parallel, randomised
controlled trial of a 6-month family intervention to
reduce screen-based sedentary behaviour in overweight
children aged 9–12 years (n = 251). Ethical approval
was received from the Lower South Regional Ethics
Committee (LSR/10/09/039) and the trial was registered
(ACTRN12611000164998). Written informed consent
was provided by primary caregivers and written assent
by children.
Procedure
Participants were recruited into the trial via schools,
community centres and word of mouth. Following base-
line assessment, participants and their primary caregiver
were randomised at a 1:1 ratio to intervention (n = 127)
or control (n = 124) via centralised computer randomisa-
tion, using stratified blocked randomisation by sex and
ethnicity using variable block sizes, and maintaining
allocation concealment in order to minimise the risk of
allocation or selection biases. Intervention primary care-
givers received a single one-hour face-to-face meeting,
in which a SWITCH community worker discussed strat-
egies for reducing their child’s screen time, fitted a Time
Machine television budgeting device, and provided an
activity pack containing apparatus for alternative activities
(e.g., a ball and colouring pencils). Following this meeting,
primary caregivers received five monthly newsletters out-
lining additional strategies for reducing their child’s screen
time. Control participants continued with usual activities
and were given the intervention materials at the end of
the study. There was no blinding in this pragmatic trial.
Assessment
At baseline and 6 months, assessments were undertaken
at the participant’s home. The following were assessed:
measured height and weight (child and primary care-
giver); measured body composition using bioelectrical
impendence (child); self-reported physical activity and
sedentary behaviour using the Multimedia Activity
Recall for Children and Adolescents [8] (child) and the
International Physical Activity Questionnaire long form
[9] (primary caregiver); self-reported perceived enjoyment
of physical activity and sedentary behaviour (child) and
self-reported dietary intake using a semi-quantitative food
frequency questionnaire [10] (child). An analysis of covari-
ance (ANCOVA) regression model was used to evaluate
the main trial treatment effect on change from baseline
for all variables, adjusting for baseline value, age, sex, and
ethnicity, using an intention-to-treat approach. The
primary outcome was change from baseline in child BMI
(kg/m2) and zBMI [7].
Additional detail is provided on the assessment of
intervention delivery and use, which were examined in
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detail in the process evaluation. While the interven-
tion was grounded in Social Cognitive Theory and
Behavioural Economics Theory, the process evaluation
itself was not explicitly theory- or framework- driven.
Intervention delivery
SWITCH community workers underwent standard
training (approximately three hours) with a member of
the investigative team (LF).
Community workers were introduced to the theoretical
underpinning of the intervention and trained to deliver
the following core intervention components to primary
caregivers at the face-to-face meeting (see protocol [6] for
a more detailed description):
 Define screen time and give examples
 Screen time reduction strategy 1: Praise
 Screen time reduction strategy 2: Positive
reinforcement
 Screen time reduction strategy 3: Environmental
control
 Screen time reduction strategy 4: Budgeting and
self-monitoring (Time Machine device)
 Screen time reduction strategy 5: Alternate activities
(activity pack)
Community workers were trained to deliver the
intervention material to primary caregivers in a
broadly standardised way, with the understanding that
they were still one step removed from the intervention
target (the child), and therefore unable to directly control
the implementation of the intervention. This “train-the-
trainers” model has been used successfully in national
programs in NZ [11]. A core thread of the training for the
face-to-face meeting involved emphasising the primary
caregiver’s identity as a positive family role model, and
their ultimate autonomy to implement the intervention as
they saw fit.
Community workers were trained in motivational
interviewing techniques to draw out the primary
caregiver’s motivation to change and work towards a
solution the primary caregiver felt was feasible. Add-
itionally, IH conducted further training emphasising the
NZ cultural context. IH also taught community workers
several culturally-appropriate games that could be intro-
duced to families as an alternative to screen time.
Following training and the initiation of fieldwork,
community workers were monitored once by LF
during a face-to-face meeting with a primary care-
giver. With permission from the primary caregiver, LF
attended the meeting as an observer. LF completed a
standard checklist to identify whether core interven-
tion components were delivered, as well as writing
notes on the general conduct and success of the
meeting. The monitoring took place within the first
six months of the initiation of fieldwork, and the aim
was to ensure that the core intervention components
were being delivered. A monitoring report was
produced, which gave feedback and recommendations
for the community worker to implement in future
meetings. Given that community workers were only
monitored once, the monitoring was not intended or
able to document intervention delivery across all 127
intervention families, but rather gave an indication of
the consistency with which the intervention was
delivered by different community workers.
Intervention use/uptake
Intervention primary caregiver’s self-reported use of the
intervention strategies was assessed at 3 months via a
phone call, and 6 months at the final assessment in the
participant’s home.
At 3 months, primary caregivers answered three
questions, all on a 5-point Likert-type scale (never, rarely,
sometimes, often, always):
 Have you used the Time Machine to budget your
child’s television or computer use?
 How often did you use any of the strategies
discussed in the monthly newsletters to modify your
child’s television or computer use?
 In the last week, how often have you used any
strategy to modify your child’s television or
computer use?
At 6 months, primary caregivers completed a more
detailed questionnaire consisting of the same three
questions above, as well as further questions about the
use of individual strategies, perceptions of their child’s
behaviour change, and perceptions of the SWITCH
intervention as a whole (for the wording of items, see
Table 3). The response format was a 3- to 5-point
Likert-type scales.
Analysis
Data on intervention delivery (from community
workers to primary caregivers) and intervention use
(from primary caregiver to child) were presented
descriptively. In addition, a post-hoc analysis was
conducted to explore effects of level of primary
caregiver implementation on child outcomes at
6 months, using the principle of intention to treat by
using data collected from all randomised participants.
Implementation was defined by primary caregiver
response to the following question at 6 months: “In
the last week, how often have you used any strategy
to modify your child’s television or computer use?”
with responses collapsed into four categories (never,
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rarely, sometimes or often/always). The adjusted re-
gression model used in the main trial analysis [7] was
used to evaluate the influence of primary caregiver
use of the intervention on child BMI (kg/m2), zBMI,
total sedentary behaviour (minutes/day) and screen-
based sedentary behaviour (minutes/day) at 6 months.
The new indicator replaced the treatment groups in
this exploratory analysis to indicate the actual level of
intervention implemented by primary caregiver during
the trial, with all control participants allocated to the
category of ‘never’ (i.e., reference group). All other
covariates in the model remained the same (baseline
outcome value, age, sex and ethnicity). As a sensitiv-
ity analysis, we used control participants only as the
reference group, with the intervention responses
collapsed into three categories (never/rarely, some-
times or often/always).
Results
127 participants were randomly assigned to the inter-
vention group, and 124 to the control group, with 121
(95 %) and 117 (94 %) respectively completing the six
month assessment. Baseline characteristics of the sample
are presented in Table 1, and results of the main trial
analyses on primary and secondary outcomes are
reported in Maddison et al. [7].
Intervention delivery
Intervention monitoring was completed for three out of
four SWITCH community workers (one changed
employment before monitoring could be completed).
The monitoring indicated that community workers de-
livered all core intervention components to primary
caregivers.
A common thread of the monitored meetings was
time restraints imposed by the primary caregiver, for
example the immediate needs of other young chil-
dren in the house. This resulted in the community
workers delivering a lower level of detail on some of
the strategies than intended, to ensure all strategies
were covered in the time available. Additionally, in
one of the monitored visits, the Time Machine was
incompatible with the primary caregiver’s television
due to an HDMI cable. In these cases, community
workers left the device with the family. The device
could then still be used as a timer, though it would
not switch off the television automatically.
Table 1 Baseline characteristics of the sample (replicated in part
from Maddison et al. [7])
Intervention (n = 127) Control (n = 124)
Age (years) 11.2 11.3
Gender
Male 72 (57 %) 70 (56 %)
Female 55 (43 %) 54 (44 %)
Ethnicity
Māori 16 (13 %) 13 (11 %)
Pacific 67 (53 %) 66 (53 %)
NZ/European 44 (34 %) 44 (35 %)
Refused to answer 0 1 (1 %)
Household income
Under NZ$20,000 14 (11 %) 22 (18 %)
NZ$20,001–$30,000 14 (11 %) 21 (17 %)
NZ$30,001–$40,000 19 (15 %) 17 (14 %)
NZ$40,001–$50,000 18 (14 %) 14 (11 %)
NZ$50,001–$60,000 5 (4 %) 9 (7 %)
NZ$60,001–$70,000 11 (9 %) 4 (3 %)
NZ$70,001–$80,000 9 (7 %) 7 (6 %)
NZ$80,001–$90,000 6 (5 %) 6 (5 %)
Over NZ$90,000 19 (15 %) 12 (10 %)
Don’t know 9 (7 %) 12 (10 %)
Refused to answer 3 (3 %) 0 (0 %)
Table 2 Caregiver self-reported use of intervention at 3 months
(n = 127)
Question Number Percent
Have you used the Time Machine to budget your child’s television or
computer use?
Never 76 59.8
Rarely 16 12.6
Sometimes 12 9.5
Often 3 2.4
Always 9 7.1
Missing 11 8.7
How often did you use any of the strategies discussed in the monthly
newsletters to modify your child’s television or computer use?
Never 15 11.8
Rarely 24 18.9
Sometimes 44 34.7
Often 27 21.3
Always 6 4.7
Missing 11 8.7
In the last week, how often have you used any strategy to modify your
child’s television or computer use?
Never 22 17.3
Rarely 29 22.8
Sometimes 29 22.8
Often 26 20.5
Always 10 7.9
Missing 11 8.7
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Intervention use/uptake
Self-reported use of the intervention at 3 and 6 months
is presented in Tables 2 and 3, respectively. A similar
pattern of response was found at both time points, albeit
with a higher proportion of missing data at 6 months.
Most primary caregivers did not use the Time Machine
to budget television/video game time; however, one third
reported that the Time Machine was a good way to reduce
children’s screen-based sedentary behaviour at 6 months.
Approximately two thirds of primary caregivers reported
using any of the intervention strategies presented in either
the face-to-face meeting or the subsequent newsletters
“sometimes” or less at both time points. However at
6 months, three quarters of primary caregivers felt that
their child’s screen time had reduced and the reduced time
was predominantly replaced by outdoor physical activity.
Use of individual intervention strategies at 6 months is
presented in Table 4. The most frequently used strategies
were praise and positive reinforcement, rule setting, and
encouraging alternative activities. However, the post-hoc
exploratory analysis indicated no significant effect of
primary caregiver use of the intervention on body
composition or sedentary behaviour in children (Table 5).
The sensitivity analysis also found no significant effect of
intervention use on outcomes.
Discussion
Process evaluations may be used to shed light on how
interventions work [1, 2]. In this process evaluation, we
chose to focus on intervention implementation. Three
levels of implementation (from investigative team to
SWITCH community worker, from community worker
Table 3 Caregiver self-reported use of intervention at 6 months
(n = 127)
Question Number Percent
Have you used the Time Machine to budget your child’s television or
computer use?
Never 58 45.7
Rarely 18 14.2
Sometimes 14 11.0
Often 8 6.3
Always 2 1.6
Missing 27 21.3
Were you able to stick to your child’s screen time budget?
Never 40 31.5
Rarely 7 5.5
Sometimes 28 22.1
Often 22 17.3
Always 3 2.4
Missing 27 21.3
Did you add more time to the Time Machine before the week was up?
No, never 68 53.5
Yes, a couple of times 18 14.2
Yes, some of the time 10 7.9
Yes, most of the time 2 1.6
Yes, all of the time 2 1.6
Missing 27 21.3
Do you think using a Time Machine is a good way to reduce children’s
screen time?
Yes 47 37.0
No 16 12.6
Not applicable 44 34.7
Missing 20 15.8
How often did you use any of the strategies discussed in the monthly
newsletters to modify your child’s television or computer use?
Never 23 18.1
Rarely 12 9.5
Sometimes 43 33.9
Often 24 18.9
Always 5 3.9
Missing 20 15.8
In the last week, how often have you used any strategy to modify your
child’s television or computer use?
Never 27 21.3
Rarely 25 19.7
Sometimes 25 19.7
Often 20 15.8
Always 10 7.9
Missing 20 15.8
Table 3 Caregiver self-reported use of intervention at 6 months
(n = 127) (Continued)
Did the amount of time your child spent on screen activity decrease
over the 6 months?
Yes 95 74.8
No 12 9.5
Missing 20 15.8
If Yes (n = 95), what activity did your child most frequently replace
screen time with?
A physical activity inside the house 6 6.3
A physical activity outside 57 60.0
Another sitting activity (such as reading, listening
to music, board games)
32 33.7
The length of this programme was 6 months. What do you think about this?
Too long 19 15.0
Just the right amount of time 80 63.0
Not long enough 8 6.3
Missing 20 15.8
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to primary caregiver, and from primary caregiver to
child) were employed to deliver a number of screen time
reduction strategies, which could be combined and
delivered as the primary caregiver saw fit. The SWITCH
intervention was designed to be pragmatic and scalable,
and was therefore less intensive than previous similar
interventions in children [12–15].
Consistent with a recent systematic review of screen
time interventions in children [16], the SWITCH study
found no significant intervention effect on health behav-
iours or body composition. This may be related to the
low intensity of the intervention; however, the results of
this process evaluation suggest that the uptake of the
intervention by primary caregivers was low, and that the
strategies the primary caregivers chose to implement
lacked efficacy, which likely compounded this issue. The
SWITCH intervention was delivered by community
workers in a broadly standardised way, but the monitor-
ing highlighted the issue of competing responsibilities
for the primary caregiver and the subsequent difficulty
in delivering all of the intended detail. Additionally, of
the ten strategies delivered in the intervention, only four
(praise and positive reinforcement, rule setting, and en-
couraging alternative activities) appeared to be well-used
by primary caregivers. These four strategies may be
Table 4 Caregiver self-reported use of individual intervention
strategies at 6 months (n = 127)
Question Number Percent
Did you use any of the following parts of the programme?
Praise and positive reinforcement (face-to-face meeting)
Never 6 4.7
Rarely 8 6.3
Sometimes 24 18.9
Often 53 41.7
Always 16 12.6
Missing 20 15.8
Re-arranging the home environment (face-to-face meeting)
Never 29 22.8
Rarely 15 11.8
Sometimes 34 26.8
Often 19 15.0
Always 10 7.9
Missing 20 15.8
TV time budgeting (face-to-face meeting)
Never 25 19.7
Rarely 9 7.1
Sometimes 37 29.1
Often 27 21.3
Always 9 7.1
Missing 20 15.8
Encouraging alternative activities (face-to-face meeting)
Never 5 3.9
Rarely 3 2.4
Sometimes 25 19.7
Often 49 38.6
Always 25 19.7
Missing 20 15.8
Family support and role modelling (face-to-face meeting)
Never 7 5.5
Rarely 10 7.9
Sometimes 38 29.9
Often 37 29.1
Always 15 11.8
Missing 20 15.8
Contingency management (newsletter)
Never 13 10.2
Rarely 16 12.6
Sometimes 42 33.1
Often 27 21.3
Always 9 7.1
Missing 20 15.8
Table 4 Caregiver self-reported use of individual intervention
strategies at 6 months (n = 127) (Continued)
Shaping the desired behaviour in gradual steps (newsletter)
Never 10 7.9
Rarely 12 9.5
Sometimes 41 32.3
Often 29 22.8
Always 15 11.8
Missing 20 15.8
Setting rules for TV/computer use (newsletter)
Never 8 6.3
Rarely 2 1.6
Sometimes 24 18.9
Often 44 34.7
Always 29 22.8
Missing 20 15.8
Switch off challenges (newsletter)
Never 25 19.7
Rarely 23 18.1
Sometimes 32 25.2
Often 18 14.2
Always 9 7.1
Missing 20 15.8
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viewed as the intervention’s “active ingredients” in that
of the suite of options available, these were the ones
implemented at least to some degree, though they still
did not impact on behaviour. It was noteworthy that
high engagement with study itself (reflected by the low
attrition) did not appear to correspond to high engage-
ment with the intervention.
It remains speculative as to whether the interven-
tion would have been effective if other, more, or all
of the evidence-based strategies had been used by
primary caregivers. For example, the home screen
environment has been shown to be an important
determinant of screen use in children [17], yet the
majority of primary caregivers did not report using
the environmental control strategy (i.e., re-arranging
the home environment to make it less conducive to
screen time). Despite television locking devices being
a promising avenue in recent reviews [18], and being
well-used - albeit with moderate acceptability - in a
pilot study conducted prior to the main SWITCH
trial [19] the majority of primary caregivers never
used the Time Machine in this study. The lack of
popularity of the Time Machine is at odds with the
finding that one third of primary caregivers thought
these devices were a useful screen time reduction
strategy. This discrepancy may be the result of social
desirability bias, or the feeling that the devices were
useful generally, but not in their family specifically.
Finally, the compatibility issues between the Time
Machine and newer television technologies (e.g.,
HMDI cables), and more broadly the development of
personal mobile screens, which make controlling the
home screen environment more difficult, highlight
the pitfalls of conducting an intervention with a
technological component when technology advances
so rapidly.
Despite the poor intervention uptake and efficacy
suggested by the process evaluation, most primary care-
givers reported that their child’s screen time had reduced
and this time was replaced by physical activity, though
again social desirability bias may have been a factor. This
finding corroborates somewhat with the secondary
outcomes of the trial, which indicated (non-significant)
decreases in child-reported screen-based sedentary time
(−33.2 min/day, 95 % CI −73.3 to 7.0, p = 0.11) and
commensurate increases in child-reported moderate
intensity physical activity (24.3 min/day, 95 % CI −0.9 to
49.5, p = 0.06) [7].
The SWITCH intervention was broadly based on a
previous intervention by Epstein and colleagues in the
United States (US) [12]. This was a 2-year family
intervention to reduce screen-based sedentary behav-
iour in children aged 4–7 years. At 2 years, screen
time (−17.5 h per week vs. -5.2 h per week, p < 0.001)
and zBMI (−0.24 units vs. -0.13 units, p < 0.05)
declined by a greater extent in the intervention group
than control. In the SWITCH intervention, modi-
fications were made to incorporate the local NZ
sociocultural context, financial incentives to reduce
children’s screen time were not used because of con-
cerns about sustainability, and the intervention was
designed to be pragmatic (i.e., able to be rolled out
on a national level) and was thus much less intensive
and shorter duration than the Epstein intervention.
Use of the television budgeting device was compul-
sory and formed the cornerstone of the intervention
in the Epstein trial, but was not compulsory (and the
devices not well used) in the present study.
While the content was similar, the Epstein trial may
be seen as a predominantly environmental interven-
tion supplemented by a behavioural component and
vice versa for the SWITCH trial. The SWITCH inter-
vention was not a direct replication of the Epstein
intervention, and the modifications (though carefully rea-
soned) may have changed the fundamental nature of the
intervention, in particular the decision not to use financial
incentives. The lowered “dose” of the intervention in
SWITCH, coupled with poor uptake, likely further
Table 5 Child outcomes by caregiver implementation at 6 months (n = 231)a
Number BMI (kg/m2) zBMI SSB (min/day) TSB (min/day)
Model-adjusted
mean (95 % CI)
P value* Model-adjusted
mean (95 % CI)
P value* Model-adjusted
mean (95 % CI)
P value* Model-adjusted
mean (95 % CI)
P value*
Implementation
Often/always 30 26.79 (26.32 to 27.26) 0.37 2.60 (2.51 to 2.69) 0.33 200 (145 to 255) 0.43 541 (491 to 591) 0.81
Sometimes 25 27.09 (26.58 to 27.60) 0.06 2.64 (2.54 to 2.74) 0.11 219 (159 to 280) 0.88 544 (490 to 599) 0.73
Rarely 25 26.32 (25.81 to 26.83) 0.40 2.47 (2.37 to 2.57) 0.16 204 (142 to 266) 0.55 508 (451 to 564) 0.40
Never 151 26.56 (26.34 to 26.77) ref 2.55 (2.51 to 2.59) ref 225 (199 to 251) ref 534 (510 to 558) ref
BMI body mass index, CI confidence interval, kg kilograms, m metres, min minutes, ref reference group, SSB screen-based sedentary behaviour, TSB total sedentary
behaviour, zBMI body mass index z-score
*P value indicates statistical significance in mean difference between the current and reference level of caregiver implementation
aTwenty intervention primary caregivers did not provide information on implementation. Regression analysis controlled for baseline outcome value, age, sex
and ethnicity
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contributed to the lack of success of the SWITCH inter-
vention. The success of the intervention in the US did not
appear to generalise to a NZ context. Despite an extended
process of consultation and subsequent modifications to
incorporate sociocultural factors unique to NZ, as well as
high Maori (indigenous population) and Pacific (eth-
nic minority) participation (12 and 53 % of the study
population, respectively), the poor uptake and efficacy
of the SWITCH intervention may be related to a lack
of acceptability of some components. The Epstein
trial used this intervention in a considerably younger
group of children than the SWITCH trial (4–7 years
versus 9–12 years). This type of family-based, primary
caregiver-administered intervention may be more effi-
cacious in younger children where parental influence
is stronger [20].
The strengths of this process evaluation include using
a pre-planned approach to examine the implementation
of the intervention at multiple levels, and at both mid-
and end-trial. The strengths of the SWITCH study
overall include a randomised design, use of an evi-
dence- and theory-based intervention, adequate sample
size to detect change on the primary outcome and a
high proportion of Maori and Pacific participation [7].
A key limitation of the process evaluation is that for
pragmatic reasons, community workers were moni-
tored only once during a face-to-face meeting. There-
fore, the monitoring gave an indication of the
consistency with which intervention components were
delivered, and a flavour of the issues experienced during
fieldwork, but was not a comprehensive evaluation of
intervention delivery. Additionally, intervention use by
primary caregivers was assessed using a limited number of
fixed-response items. Finally, the post-hoc analysis of the
effect of primary caregiver implementation on child out-
comes was likely underpowered and was exploratory/hy-
pothesis generating only; thus, it should be interpreted
with caution. Overall, this process evaluation gave an indi-
cation of how the intervention was implemented, and
whether the strategies implemented appeared to be effica-
cious, but it failed to adequately address the overarching
question of why some components were used or useful (or
not). In future trials, this may be most usefully assessed
using a qualitative approach.
These findings have implications for the design of
future interventions. Given the difficulties encoun-
tered delivering all intervention content in the face-
to-face meetings, multiple, shorter sessions with the
caregiver, or supplementary telephone sessions, may
be considered for future research. While resource-
and time-intensive, an extended iterative process of
intervention development may be useful both prior
to, and perhaps during, the trial to enhance the effi-
cacy of intervention components. In this type of
complex intervention, implementation is likely to be
an issue, so procedures to regularly monitor and bol-
ster implementation should be built into the study
design from the outset. For example, this could in-
clude additional phone or email contacts aimed at
sustaining motivation and problem-solving implemen-
tation issues. It may be that the implementation chain
(investigative team to community worker to primary
caregiver to child) was simply too long in the
SWITCH trial, and future family interventions may
benefit from an additional component directly target-
ing the child. One final lesson is to think carefully
about tailoring the intervention in light of contextual
issues and characteristics of the participants (even if
the intervention has been efficacious in other popula-
tions or studies) to optimise the effects of the inter-
vention on the target behaviour.
Conclusions
In conclusion, this process evaluation of the SWITCH
trial indicated that poor uptake of intervention compo-
nents, and weak efficacy of the intervention itself, may
have played a role in the null findings on health behaviour
and body composition.
Abbreviations
ANCOVA, analysis of covariance; BMI, body mass index; HDMI, high-definition
multimedia interface; NZ, New Zealand; SWITCH, The Screen Time Weight-loss
Intervention Targeting Children at Home trial; US, United States of America;
zBMI, body mass index z-score
Acknowledgements
This work was supported by the Health Research Council of New Zealand
[grant number 10/077]. Ralph Maddison was supported by a National Heart
Foundation Research Fellowship [grant number 1211]. Cliona Ni Mhurchu
was supported by a National Heart Foundation Senior Fellowship [grant
number 1380]. Louise Foley was supported by a National Heart Foundation
Postdoctoral Fellowship.
Louise Foley is now based at the Centre for Diet and Activity Research
(CEDAR), a UKCRC Public Health Research Centre of Excellence which is
funded by the British Heart Foundation, Cancer Research UK, Economic and
Social Research Council, Medical Research Council, the National Institute for
Health Research, and the Wellcome Trust.
Finally, the authors would like to acknowledge the SWITCH community
workers, and all the families that participated in this trial.
Availability of data and materials
Enquiries regarding the availability of primary data should be directed to the
principal investigator Professor Ralph Maddison (r.maddison@auckland.ac.nz).
Authors’ contributions
RM, CNM, LHE, TO, OD, IH and YJ conceived of and designed the study. SM
and LF contributed to the acquisition of data. In consultation with YJ, LF led
the analysis and interpretation of data. LF drafted the manuscript. All authors
contributed to the interpretation of the data and the critical revision of the
manuscript. All authors read and approved the final manuscript and agree to
be accountable for all aspects of the work.
Competing interests
LHE is a consultant to and has equity in Kurbo (https://kurbo.com/). All others
authors declare that they have no competing interests.
Foley et al. BMC Public Health  (2016) 16:439 Page 8 of 9
Author details
1MRC Epidemiology Unit and UKCRC Centre for Diet and Activity Research
(CEDAR), University of Cambridge School of Clinical Medicine, Box
285Cambridge Biomedical Campus, Cambridge CB2 0QQ, UK. 2National
Institute for Health Innovation, School of Population Health, University of
Auckland, Private Bag 92019, Auckland Mail Centre, Auckland 1142, New
Zealand. 3Departments of Pediatrics, Community Health and Health Behavior
and Social and Preventive Medicine, University at Buffalo School of Medicine
and Biomedical Sciences, 3435 Main Street, G56 Farber Hall, Buffalo, NY
14214, USA. 4Alliance for Research in Exercise, Nutrition and Activity (ARENA),
University of South Australia, City East Campus, Frome Road, GPO Box 2471,
Adelaide, SA 5001, Australia. 5Pacific Health, School of Population Health,
University of Auckland, Private Bag 92019, Auckland Mail Centre, Auckland
1142, New Zealand. 6Heke Consulting, Auckland 1142, New Zealand.
Received: 27 October 2015 Accepted: 14 May 2016
References
1. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing
and evaluating complex interventions: the new Medical Research Council
guidance. Br Med J. 2008;337:a1655.
2. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process
evaluation of complex interventions: Medical Research Council guidance.
Br Med J. 2015;350:h1258.
3. Oakley A, Strange V, Bonell C, Allen E, Stephenson J, RIPPLE Study Team.
Process evaluation in randomised controlled trials of complex interventions.
Br Med J. 2006;322:413–6.
4. Grant A, Treweek S, Dreischulte T, Foy R, Guthrie B. Process evaluations for
cluster-randomised trials of complex interventions: a proposed framework
for design and reporting. Trials. 2013;14(1):15.
5. Gentile DA, Welk G, Eisenmann JC, Reimer RA, Walsh DA, Russell DW, et al.
Evaluation of a multiple ecological level child obesity prevention program:
Switch® what you Do, View, and Chew. BMC Med. 2009;7:49.
6. Maddison R, Ni Mhurchu C, Foley L, Epstein L, Jiang Y, Tsai M, et al. Screen-
time Weight-loss Intervention Targeting Children at Home (SWITCH): a
randomized controlled trial study protocol. BMC Public Health. 2011;11:524.
7. Maddison R, Marsh S, Foley L, Epstein LH, Olds TS, Dewes O, et al. Screen-
Time Weight-loss Intervention Targeting Children at Home (SWITCH): a
randomized controlled trial. Int J Behav Nutr Phys Activ. 2014;11:111.
8. Ridley K, Olds TS, Hill A. The multimedia activity recall for children and
adolescents (MARCA): development and evaluation. Int J Behav Nutr Phys
Activ. 2006;3:10.
9. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, et
al. International Physical Activity Questionnaire: 12-country reliability and
validity. Med Sci Sports Exerc. 2003;35(8):1381–95.
10. Metcalf P, Scragg R, Sharpe S, Fitzgerald E, Schaaf D, Watts C. Short-term
repeatability of a food frequency questionnaire in New Zealand Children
aged 1–14 y. Eur J Clin Nutr. 2003;57(11):1498–503.
11. Bhai A. Evaluating the effectiveness of Pacific Heartbeat’s Train-The-Trainer
Programme, Dietetic Practicum Reports. Dunedin: Dietetic Training
Programme, Department of Human Nutrition, University of Otago; 2010.
12. Epstein L, Roemmich JN, Robinson JL, Paluch RA, Winiewicz DD, Fuerch JH,
et al. A randomized trial of the effects of reducing television viewing and
computer use on body mass index in young children. Arch Pediatr Adolesc
Med. 2008;162:239–45.
13. French SA, Gerlach AF, Mitchell NR, Hannan PJ, Welsh EM. Household
obesity prevention: take action – group-randomized trial. Obesity
(Silver Spring). 2011;19:2082–8.
14. Escobar-Chaves SL, Markham CM, Addy RC, Greisinger A, Murray NG, Brehm B.
The fun families study: intervention to reduce children’s TV viewing. Obesity
(Silver Spring). 2010;18 Suppl 1:S99–101.
15. Sacher PM, Kolotourou M, Chadwick PM, Cole TJ, Lawson MS, Lucas A, et al.
Randomized controlled trial of the MEND program: a family-based
community intervention for childhood obesity. Obesity (Silver Spring).
2010;18 Suppl 1:S62–8.
16. Wahi G, Parkin PC, Beyene J, Uleryk EM, Birken CS. Effectiveness of
interventions aimed at reducing screen time in children: a systematic
review and meta-analysis of randomized controlled trials. Arch Pediatr
Adolesc Med. 2011;165(11):979–86.
17. Verloigne M, Van Lippevelde W, Maes L, Brug J, De Bourdeaudhuij I. Family-
and school-based correlates of energy balance-related behaviours in 10-12-
year-old children: a systematic review within the ENERGY (EuropeaN Energy
balance Research to prevent excessive weight Gain among Youth) project.
Public Health Nutr. 2012;15(8):1380–95.
18. Steeves JA, Thompson DL, Bassett DR, Fitzhugh EC, Raynor HA. A review of
different behavior modification strategies designed to reduce sedentary
screen behaviors in children. J Obes. 2012;2012:379215.
19. Ni Mhurchu C, Roberts V, Maddison R, Dorey E, Jiang Y, Jull A, et al. Effect of
electronic time monitors on children’s television watching: pilot trial of a
home-based intervention. Prev Med. 2009;49(5):413–7.
20. Marsh S, Foley LS, Wilks DC, Maddison R. Family-based interventions for
reducing sedentary time in youth: a systematic review of randomized
controlled trials. Obes Rev. 2014;15(2):117–33.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Foley et al. BMC Public Health  (2016) 16:439 Page 9 of 9
